Loss of stereospecificity of phospholipases C and D upon introduction of a 2-alkyl group into rac-1,2-diacylglycero-3-phosphocholine.
rac-1-[1-14C]Lauroyl-2-oleylglycero-3-phospho[methyl-3H]choline and rac-1-lauroyl-2-[1-14C]oleoylglycero-3-phospho[methyl-3H]choline along with rac-1-palmitoyl-2-oleylglycero-3-phosphocholine and sn-1-palmitoyl-2-oleylglycero-3-phosphocholine were synthesized and subjected to hydrolysis with phospholipase C (EC 3.1.4.3) from Clostridium perfringens and phospholipase D (EC 3.1.4.4) from cabbage. Kinetics of hydrolysis of the radioactive substrates were determined by measuring the 3H radioactivity retained in the aqueous phase due to free choline and phosphocholine and the 3H and 14C radioactivity recovered in the organic phase due to the released diacylglycerols and phosphatidic acids and the residual phosphatidylcholines. The rate of hydrolysis of the unlabelled substrates by phospholipase C was determined by thin-layer chromatography and gas-liquid chromatography of the methanolysis products. The relative initial rates of hydrolysis of sn-1,2,- and sn-2,3-enantiomers were 100-200:1 for phospholipase C and 40-50:1 for phospholipase D using rac-1-lauroyl-2-oleoylglycero-3-phosphocholine as the substrate. The substitution of the 2-acyl group by an alkyl group resulted in a loss of stereospecificity, which was partial for phospholipase C (relative rates equal to 8-13:1) and total for phospholipase D. There was a parallel dramatic decrease (500-1000-fold) in the initial rate of hydrolysis with phospholipase C but the activity of phospholipase D was only moderately reduced (18-fold). These findings are consistent with the earlier observed loss of the stereospecificity of lipoprotein lipase following introduction of a 2-alkyl group into triacylycerols, and point to a general unsuitability of 2-alkyl-linked acylglycerols as substrates for the assay of the stereospecificity of lipases, as well as for the isolation of enantiomeric 2-alkylacylglycerols by means of stereospecific lipases.